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1
FREQUENCY CONVERTER UNIT

RELATED APPLICATION

This application claims priority under 35 U.S.C. §119 to
European Patent Application No. 11161601.7 filed 1n Europe

on Apr. 8, 2011, the entire content of which 1s hereby incor-
porated by reference in 1ts entirety.

FIELD

The present disclosure relates to a frequency converter
unit.

BACKGROUND INFORMATION

A known frequency converter unit includes cable terminals
tor power supply cabling and load cabling on a front side wall
thereotf. The known frequency converter unit 1s adapted to be
installed 1n a frame having power supply cabling and load
cabling on a front wall thereof. The power supply cabling 1s
fixedly connected to the cable terminals for power supply
cabling on the front side wall of the known frequency con-
verter unit. Similarly, the load cabling 1s fixedly connected to
the cable terminals for load cabling on the front side wall of
the known frequency converter unit.

One of the drawbacks associated with the above described
known frequency converter unit 1s that there are considerable
difficulties in 1nstalling the known frequency converter unit in
a frame having the power supply cabling and load cabling on
a side wall thereof or on a back wall thereof.

SUMMARY

An exemplary embodiment of the present disclosure
includes a frequency converter unit which includes a unit
body, input bus bar means having a plurality of input side bus
bars protruding from the unit body and configured to be
connected to a power supply, and output bus bar means hav-
ing a plurality of output side bus bars protruding from the unit
body and configured to be connected to a load. The frequency
converter unit 1s configured to be installed 1n a frame 1n an
installed position, where the installation of the frequency
converter unit into the frame 1s configured to be carried out 1n
an 1nstallation direction. The plurality of input side bus bars
are spaced apart in a {irst direction, and the plurality of output
side bus bars are spaced apart 1n the first direction, which 1s
perpendicular to the installation direction. Each of plurality of
input side bus bars and the plurality of output side bus bars
includes an aperture configured to connect the bus bar to a
counterpart contact in the frame with a bolt-nut connection.

An exemplary embodiment of the present disclosure pro-
vides a frequency converter unit which includes a unit body,
input bus bar means having a plurality of input side bus bars
protruding from the unit body and configured to be connected
to a power supply, and output bus bar means having a plurality
ol output side bus bars protruding from the unit body and
configured to be connected to a load. The frequency converter
unit 1s configured to be installed 1n a frame 1n an 1nstalled
position, where the installation of the frequency converter
unit mto the frame 1s configured to be carried out 1 an
installation direction. The plurality of input side bus bars are
spaced apart 1n a first direction, and the plurality of output side
bus bars are spaced apart in the first direction, which 1s per-
pendicular to the 1nstallation direction. Each of the plurality
of input side bus bars and the plurality of output side bus bars
includes an aperture configured to connect the bus bar to a
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counterpart contact in the frame with a bolt-nut connection. In
addition, each of the plurality of input side bus bars and the
plurality of output side bus bars 1s configured to form an
clectrical contact with a blade receirving counterpart contact
in the frame.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, additional refinements, advantages and
teatures of the present disclosure will be described 1n greater
detail by means of exemplary embodiments with reference to
the attached drawings, in which:

FIGS. 1a and 15 show axonometric views of a frequency
converter unit according to an exemplary embodiment of the
present disclosure;

FIGS. 2a-2d show side views of the frequency converter
unit of FIG. 1;

FIGS. 3a-3¢ show axonometric views of a frequency con-
verter assembly according to an exemplary embodiment of
the disclosure and including the frequency converter unit of
FIG. 1; and

FIGS. 4a and 45 show axonometric views of a frequency
converter assembly according to an exemplary embodiment
of the present disclosure.

DETAILED DESCRIPTION

Exemplary embodiments of the present disclosure provide
a frequency converter unit which can easily be installed 1n a
frame having the power supply cabling and load cabling on a
side wall thereof. An exemplary embodiment of the present
disclosure includes a frequency converter unit which includes
a unit body, mput bus bar means having a plurality of mput
side bus bars protruding from the unit body and configured to
be connected to a power supply, and output bus bar means
having a plurality of output side bus bars protruding from the
unit body and configured to be connected to a load. The
frequency converter unit 1s configured to be installed 1n a
frame 1n an 1nstalled position, where the installation of the
frequency converter unit into the frame 1s configured to be
carried out in an installation direction. The plurality of input
side bus bars are spaced apart 1n a first direction, and the
plurality of output side bus bars are spaced apart in the first
direction, which 1s perpendicular to the 1nstallation direction.
Each of plurality of mput side bus bars and the plurality of
output side bus bars includes an aperture configured to con-
nect the bus bar to a counterpart contact in the frame with a
bolt-nut connection. In accordance with an exemplary
embodiment, each of the plurality of mnput side bus bars and
the plurality of output side bus bars 1s configured to form an
clectrical contact with a blade recerving counterpart contact
in the frame.

Exemplary embodiments of the present disclosure are
based on the 1dea of providing a frequency converter unit with
input side bus bars which are spaced apart 1n a first direction,
and with output side bus bars which are spaced apart in the
first direction, where the first direction 1s perpendicular to
installation direction of the frequency converter unait.

An advantage of the frequency converter unit of the present
disclosure 1s that the frequency converter umt may be
installed 1n several different positions, wherein a power sup-
ply cabling and load cabling may be provided on different
sides of a frame 1n which the frequency converter umit 1s
installed.

FIGS. 1aq and 15 show axonometric views of a frequency
converter umt 4 according to an exemplary embodiment of
the present disclosure. FIG. 1a shows that the frequency
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converter unit 4 includes a unit body 40, input bus bar means
41 and output bus bar means 42. The mput bus bar means 41
have a plurality of input side bus bars 41a,41b,41c, 41d, 41¢
protruding from the unit body 40. The input side bus bars 41a,
416 and 41c¢ are configured to be connected to corresponding
phase conductors of a three-phase power supply. The input
side bus bars 41d and 41e are connected to a direct voltage
intermediate circuit of the frequency converter unit 4, thereby
providing a direct voltage supply. The output bus bar means
42 have a plurality of output side bus bars 42a, 425, 42¢, 424,
42¢ protruding from the unit body 40. The output side bus
bars 42a, 42b are 42¢ configured to be connected to a corre-
sponding phase conductors of a three-phase load. The output
side bus bars 42d and 42e are bus bars of a brake chopper
circuit of the frequency converter unit 4. The output side bus
bars 42d and 42e are configured to be connected to an external
brake resistor. Brake chopper circuits and external brake
resistors are known 1in the art and therefore they are not
discussed herein.

In accordance with an exemplary embodiment, bus bars
that are connected to a direct voltage intermediate circuit of
the frequency converter unit may be situated adjacent bus bars
configured to be connected to a corresponding phase conduc-
tors of a three-phase load. In this embodiment, bus bars con-
figured to be connected to an external brake resistor are situ-
ated adjacent bus bars configured to be connected to
corresponding phase conductors of a three-phase power sup-
ply. In this embodiment, bus bars configured to be connected
to an external brake resistor would be categorized as input
side bus bars because of their location. Further, bus bars that
are connected to a direct voltage intermediate circuit of the
frequency converter would be categorized as output side bus
bars because of their location. A frequency converter unit
according to this alternative embodiment could look exactly
like the frequency converter unit of FIG. 1a, but the function-
ality of input side bus bars 414 and 41 would be interchanged
with functionality of output side bus bars 424 and 42e.

Both the input side bus bars 41a, 415, 41¢,41d, 41e and the
output side bus bars 42a, 425, 42¢, 42d, 42¢ are located on a
bus bar side wall 404 of the unit body 40. This enables
connecting both power supply cabling and load cabling on a
same side of the frequency converter unit 4.

FIGS. 2a-2d show side views of the frequency converter
unitof FIG. 1. FIGS. 24, 256 and 2¢ show that the input side bus
bars 41a, 4156, 41c, 41d, 41¢ are spaced apart 1n a first direc-
tion DR1, which 1s parallel to a vertical direction in the
drawings. Also, the output side bus bars 42a, 4256, 42¢, 424,
42¢ are spaced apart 1n the first direction DR1.

FI1G. 2b shows that the input side bus bars 41a, 415, 41c,
41d, 41e are situated on an input side bus bar line IL which
lies at a first angle ¢, with respect to the first direction DR1.
The output side bus bars 42a, 42b, 42¢, 42d, 42¢ are situated
on an output side bus bar line OL which lies at a second angle
o, with respect to the first direction DR1. The absolute value
of the first angle «, 1s approximately 65°. The absolute value
of the second angle c., 1s substantially equal to the absolute
value of the first angle «,. The first angle o, has an opposite
s1ign compared to the sign of the second angle o, so that angle
between the mput side bus bar line IL and the output side bus
bar line OL 1s approximately 50°. The mput side bus bar line
IL and the output side bus bar line OL are in such an angle that
they form an arrowhead shape. In accordance with an exem-
plary embodiment, the angle between the iput side bus bar
line and the output side bus bar line may be between 25° and
75°.

The frequency converter unit 4 includes a first user inter-
face position 481 on a first side wall 401 of the unit body 40,
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where the first side wall 401 extends perpendicular with
respect to the bus bar side wall 404. The frequency converter
unit 4 also includes a second user interface position 482 on a
second side wall 402 of the unit body 40, where the second
side wall 402 extends perpendicular with respect to the bus
bar side wall 404 and parallel with respect to the first side wall
401. Each of the user interface positions are configured to
receive a user interface unit for controlling the frequency
converter unit 4.

There 1s a first handle position 51 on the first side wall 401
of the unit body 40. A handle 55 1s received 1n the first handle
position 51 for moving the frequency converter unit 4. The
frequency converter unit 4 also includes a second handle
position 52 on the second side wall 402 of the unit body 40.
The second handle position 52 1s configured to receive a
handle for moving the frequency converter unit 4.

FIG. 3a shows a frequency converter assembly according
to an exemplary embodiment of the present disclosure which
includes a frame 2 and the frequency converter unit 4 of FIG.
1. The frame 2 includes an input cabling panel 21 configured
to be connected to a power supply and an output cabling panel
22 configured to be connected to a load.

The 1nput cabling panel 21 1s configured to electrically
connect the input bus bar means 41 of the frequency converter
unit 4 to the power supply. The output cabling panel 22 1s
configured to electrically connect the output bus bar means 42
of the frequency converter unit 4 to the load. The input cabling
panel 21 includes 1nput contacts 21a, 215, 21c, 21d, 21e
configured to be connected to the input side bus bars 41a, 415,
41c, 41d, 41e of the frequency converter unit 4. The output
cabling panel 22 includes output contacts 22a, 225, 22¢, 224,
22¢ configured to be connected to the output side bus bars
42a, 42b, 42¢, 42d, 42¢ of the frequency converter unit 4.

The mput cabling panel may include cable terminals for

input cables. The output cabling panel may include cable
terminals for output cables.
The frequency converter unit 4 1s configured to be installed
in the frame 2 1n an istalled position depicted 1n FIG. 3b. The
installation of the frequency converter unit 4 1s configured to
be carried out 1n an installation direction ID shown by an
arrow 1n FI1G. 3a. The installation direction ID 1s perpendicu-
lar to the first side wall 401, the second side wall 402 and the
first direction DR1. The installation direction ID 1s parallel to
the third side wall 403 and the bus bar side wall 404.

FIG. 3a shows that 1t 1s important that both the mput side
bus bars and the output side bus bars are spaced apart 1n the
first direction DR1. If the mnput side bus bars and/or the output
side bus bars were not spaced apart 1n the first direction, it
would be impossible to get the input side bus bars adjacent to
the input contacts and the output side bus bars adjacent to the
output contacts simply by pushing the frequency converter
unit into the frame in an nstallation direction.

In the installed position, the mput side bus bars 41a, 415,
41c,41d, 41e are adjacent to the input contacts 21a, 215, 21c,
21d, 21e, respectively, and the output side bus bars 42a, 425,
42¢c, 42d, 42¢ are adjacent to the output contacts 22a, 225,
22c, 22d, 22e, respectively. The mput side bus bars may be
secured to the mput contacts by bolts and nuts to ensure an
approprate electrical connection. Sumilarly, the output side
bus bars may be secured to the output contacts by bolts and
nuts to ensure an appropriate electrical connection. Also,
other detachable connecting means may be used instead of
bolts and nuts.

Use of detachable connecting means 1s not necessary 1n
every embodiment. Fach of the mput side bus bars and the
output side bus bars shown 1n FIG. 1aq has a substantially
planar form with bevelled front edges. The form of the bus
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bars makes them suitable for forming an electrical contact
with blade receiving counterpart contacts in the frame. The
blade receiving counterpart contact may be a blade recerving
counterpart contact having a substantially V-shaped slot con-
figured to recerve a corresponding bus bar therein for forming
an electrical contact. Alternatively, the blade receiving coun-
terpart contact may have a one-sided structure wherein the
blade receiving counterpart contact 1s configured to contact a
corresponding bus bar only on one side. A contact event
between a bus bar and a one-sided blade receiving counterpart
contact resembles movement of bypassing blades of scissors.
When a frame 1s provided with blade recerving counterpart
contacts, the installation direction of the frequency converter
unit must be parallel to longitudinal direction of the bus bars.

FIG. 3a shows a first cover plate 81 and a second cover
plate 82 configured to be installed on the first side wall 401 of
the frequency converter unit 4. There 1s a user interface unit
85 mounted on the first cover plate 81. The user interface unit
85 15 configured to control the frequency converter unmit 4. In
FIG. 35, the first cover plate 81 and the second cover plate 82
are 1nstalled on the first side wall 401 of the frequency con-
verter unit 4, and the user interface unit 85 1s received in the
first user 1nterface position 481.

In FI1G. 3a, the frequency converter unit 4 1s placed on a unit
car 9 which 1s provided with wheels 92. The unit car 9 1s
configured to facilitate moving of the frequency converter
unit 4. FIG. 3a further shows a unit ramp 11 which 1s config-
ured to facilitate pushing of the frequency converter unit 4 to
the 1nstalled position.

The frequency converter unit 4 1s configured to be 1nstalled
in four different types of frames. The frame 2 depicted 1n FI1G.
3a 15 a first type frame which 1s configured to receirve power
supply cabling and load cabling on a left wall thereof due to
the location of the mput cabling panel 21 and the output
cabling panel 22. A second type frame 1s configured to receive
power supply cabling and load cabling on a right wall thereof,
which means that an input cabling panel and an output cabling,
panel are located on the right wall. A third type frame 1s
configured to recerve power supply cabling and load cabling
on a front wall thereof. When the frequency converter unit 4
1s 1nstalled 1n the third type frame the power supply cabling
and load cabling may be connected to the input bus bar means
41 and output bus bar means 42 directly without any cabling
panels by using appropriate cable terminals. A fourth type
frame 1s configured to recerve power supply cabling and load
cabling on a back wall thereof.

A left wall of a frame 1s parallel to a right wall of the frame.
A back wall of a frame 1s parallel to a front wall of the frame.
Expressions left wall, right wall, front wall and back wall of
a frame refer to the installation direction in the illustrated
embodiment. The left wall and the right wall are parallel to the
installation direction while the front wall and back wall are
perpendicular to the installation direction. A front wall 1s the
wall through which the frequency converter unit 1s moved to
the 1nstalled position. In FIG. 34, a front wall of the frame 2
1s closer to the frequency converter unit 4 than a back wall of
the frame 2. The front wall of the frame 2 1s an open wall
enabling pushing the frequency converter unit 4 to the
installed position depicted in FIG. 35.

FI1G. 4a shows a frequency converter assembly according
to an exemplary embodiment of the present disclosure which
includes a frame 2' and a frequency converter umt 4'. The
frame 2' includes an 1input cabling panel 21' configured to be
connected to a power supply and an output cabling panel 22
configured to be connected to a load.

The main difference between the frequency converter
assembly of F1G. 4a and the frequency converter assembly of
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FIG. 3a 1s that the installation direction ID' of the frequency
converter assembly of FIG. 4a 1s perpendicular to the bus bar
side wall of the frequency converter unit 4', and that the input
cabling panel 21' and the output cabling panel 22' are located
on a back wall of the frame 2'. In other words, the frame 2' 1s
the fourth type frame described earlier.

There are two differences between the frequency converter
unit 4' of FIG. 4a and the frequency converter unit 4 of FIG.
3a. The first difference 1s that the input side bus bars 41a-41e
and the output side bus bars 42a-42¢ of the frequency con-
verter unit 4 have been replaced with blade contacts config-
ured to co-operate with blade recerving input contacts 214'-
21¢' and blade receiving output contacts 22a'-22¢,
respectively. The use of blade contacts and their counterparts
ensure reliable electrical contact between the frequency con-
verter unit 4' and iput/output cabling without any additional
securing operation. This 1s an advantageous feature 1n assem-
blies where the installed position 1s such that 1t would be
difficult to carry out any securing actions due to lack of space
for example. However, it should be understood that blade
contacts or other type of fast coupling connectors may be used
in all types of frequency converter assemblies according to
present disclosure. As used herein, fast coupling connector
means any electrical connector type that achieves reliable
clectrical contact simply by pushing a contact member 1nto 1ts
counterpart.

The second difference 1s that there 1s a third handle position
53' on a third side wall 403'. A handle 35' 1s received 1n the
third handle position 53' for moving the frequency converter
unit 4'. The handle 55' 1s 1dentical with the handle 55.

In FIG. 4a, the frequency converter unit 4' 1s placed on a
unit car 9' which 1s provided with wheels 92'. The unit car 9'
1s configured to facilitate moving of the frequency converter
unit 4.

Several frequency converter assemblies according to above
described embodiments may be 1nstalled side by side. It 1s
also possible to install several frequency converter assemblies
one on the other. Although the first side wall, the second side
wall, the third side wall and the bus bar side wall are vertical
walls 1n the above described embodiment, 1t 1s clear that 1in
further embodiments the first side wall or the bus bar side wall
may be a horizontal wall.

It will be obvious to a person skilled in the art that the
inventive concept can be implemented 1n various ways. The
invention and 1ts embodiments are not limited to the examples
described above but may vary within the scope of the claims.

It will be appreciated by those skilled in the art that the
present invention can be embodied 1n other specific forms
without departing from the spirit or essential characteristics
thereolf. The presently disclosed embodiments are therefore
considered 1n all respects to be 1llustrative and not restricted.
The scope of the mvention 1s indicated by the appended
claims rather than the foregoing description and all changes
that come within the meaning and range and equivalence
thereol are intended to be embraced therein.

What 1s claimed 1s:

1. A frequency converter unit comprising:

a unit body;

input bus bar means having a plurality of input side bus bars

protruding from the unit body and configured to be con-
nected to a power supply;

output bus bar means having a plurality of output side bus

bars protruding from the unit body and configured to be
connected to a load,

wherein the frequency converter unit 1s configured to be

installed 1n a first type frame and 1n a second type frame
in corresponding installed positions, each of the first
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type frame and the second type frame being a bolt type

frame provided with counterpart contacts configured for

bolt-nut connections, the installation of the frequency
converter unit into the first type frame and the second
type frame being configured to be carried out 1n corre-
sponding 1nstallation directions,

wherein the plurality of input side bus bars are spaced apart
in a first direction, and the plurality of output side bus
bars are spaced apart 1n the first direction, the first direc-
tion being perpendicular to the installation directions
corresponding to the first type frame and the second type
frame,

wherein each of the plurality of input side bus bars and the
plurality of output side bus bars includes an aperture
configured to connect the bus bar to a counterpart con-
tactin the first type frame and the second type frame with

a bolt-nut connection,
wherein the frequency converter unit 1s configured to be

installed 1 a blade type frame provided with blade

receiving counterpart contacts, and each of the plurality

ol mput side bus bars and the plurahty of output side bus
bars 1s conﬁgured to form an electrical contact with a
blade receiving counterpart contact in the blade type
frame, wherein both the iput side bus bars and the

output side bus bars are located on a bus bar side wall of

the unit body,
wherein each of the input side bus bars and output side bus
bars has a longitudinal direction which 1s parallel to a
bus bar direction of the frequency converter unit, and
cach of the imnput side bus bars and output side bus bars 1s
freely accessible in the bus bar direction to enable 1nstal-
lation of the frequency converter unit 1n the blade type
frame such that a corresponding installation direction 1s
parallel to the bus bar direction and each of the plurality
of input side bus bars and the plurality of output side bus
bars forms an electrical contact with a blade recerving
counterpart contact in the blade type frame when the
::'requency converter unit 1s 1mstalled into the blade type
frame 1n the corresponding installation direction, and
wherein each of the input side bus bars and output side bus
bars protrudes from the bus bar side wall of the unit body
and the bus bar direction of the frequency converter unit
1s substantially perpendicular to the bus bar side wall of
the unit body.

2. A frequency converter unit according to claim 1 wherein
the frequency converter unit comprises a handle position on
both walls of the frequency converter unit extending perpen-
dicular to the installation directions corresponding to the first
type frame and the second type frame, each of the handle
positions being configured to recerve a handle for moving the
frequency converter unit.

3. A frequency converter unit according to claim 1 wherein
cach of the mput side bus bars and output side bus bars 1s
freely accessible 1n a first transverse direction and second
transverse direction opposite to the first transverse direction
to enable installation of the frequency converter unit in the
first type frame 1n an 1nstallation direction coinciding with the
first transverse direction and 1n the second type frame 1in an
installation direction coinciding with the second transverse
direction,

wherein the first transverse direction and the second trans-

verse direction are perpendicular to the longitudinal
direction of the input side bus bars and output side bus
bars.

4. A frequency converter unit according to claim 3 wherein
cach of the input side bus bars and output side bus bars has a
substantially planar first lateral face and a substantially planar
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second lateral face substantially parallel to the first lateral
face and facing substantially in opposite direction, each of the
first lateral face and second lateral face facing 1n a direction
substantially perpendicular to the bus bar direction of the
frequency converter unit, and each of the first lateral face and
second lateral face 1s adapted to form an electrical contact
with a counterpart contact provided in the bolt type frame and
adapted for a bolt-nut connection.

5. A frequency converter according to claim 3 wherein the
first transverse direction and the second transverse direction
are parallel to a respective center line of the aperture 1n each
corresponding one of the plurality of input side bus bars and
the plurality of output side bus bars.

6. A frequency converter unit comprising:

a unit body;

input bus bar means having a plurality of input side bus bars

protruding from the unit body and configured to be con-
nected to a power supply;

output bus bar means having a plurality of output side bus

bars protruding from the unit body and configured to be
connected to a load,

wherein the frequency converter unit 1s configured to be

installed 1n a first type frame and 1n a second type frame
in corresponding installed positions, each of the first
type frame and the second type frame being a bolt type
frame provided with counterpart contacts configured for
bolt-nut connections, the installation of the frequency
converter unit into the first type frame and the second
type frame being configured to be carried out 1in corre-
sponding installation directions,

wherein the plurality of input side bus bars are spaced apart

in a first direction, and the plurality of output side bus
bars are spaced apart 1n the first direction, the first direc-
tion being perpendicular to the installation directions
corresponding to the first type frame and the second type
frame,

wherein each of the plurality of input side bus bars and the

plurality of output side bus bars includes an aperture
configured to connect the bus bar to a counterpart con-
tact 1n the first type frame and the second type frame with
a bolt-nut connection,
wherein the frequency converter 1s configured to be
installed 1 a blade type frame provided with blade
receiving contacts, and each of the plurality of input side
bus bars and the plurality of output side bus bars 1s
configured to form an electrical contact with a blade
receiving counterpart contact in the blade type frame,
wherein both the input side bus bars and the output side bus
bars are located on a bus bar side wall of the unit body,
wherein each of the input side bus bars and output side bus
bars has a longitudinal direction which is parallel to a
bus bar direction of the frequency converter unit, and
cach of the input side bus bars and output side bus bars 1s
freely accessible 1n the bus bar direction to enable 1nstal-
lation of the frequency converter unit 1n the blade type
frame such that a corresponding installation direction 1s
parallel to the bus bar direction and each of the plurality
of input s1de bus bars and the plurality of output side bus
bars forms an electrical contact with a blade recerving
counterpart contact in the blade type frame when the
frequency converter umit is istalled 1nto the blade type
frame 1n the corresponding direction,
wherein each of the input side bus bars and output side bus
bars protrudes from the bus bar side wall of the umit body
and the bus bar direction of the frequency converter unit
1s substantially perpendicular to the bus bar side wall of
the unit body,




US 9,231,490 B2
9

wherein the input bus bar means and the output bus bar
means are configured to allow installation of the fre-
quency converter unit in four different type of frames,
which include a first type frame having power supply
cabling and load cabling on a left wall thereof, a second 5
type frame having power supply cabling and load
cabling on a nght wall thereof, a third type frame having
power supply cabling and load cabling on a front wall
thereof, and a fourth type frame having power supply
cabling and load cabling on a back wall thereof, 10

wherein the frequency converter unit 1s configured to be
installed 1n each above mentioned frame type such that
the bus bar side wall of the unit body 1s facing the wall
having the power supply cabling and load cabling, and

wherein the frequency converter unit comprises a user 15

interface position on both side walls of the frequency
converter unit extending perpendicular to the installa-
tion directions corresponding to the first type frame and
the second type frame, each of the user interface posi-
tions being configured to receive a user interface unit for 20
controlling the frequency converter unit.

7. A frequency converter unit according to claim 6 wherein
the frequency converter unit comprises a handle position on
both walls of the frequency converter unit extending perpen-
dicular to the installation directions corresponding to the first 25
type frame and the second type frame, each of the handle
positions being configured to recerve a handle for moving the
frequency converter unit.
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